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Addendum  No.  1  to  Technical  Memorandum  EDL-M420 


ERRATA 


The  following  change(s)  should  be  made  in  the  original  publication. 
Each  corrected  page  should  be  marked  "Revised  28  February  1962" 
in  the  upper  right»hand  corner  under  "EDL->M420.  " 


Page  11:  Change  first  sentence  to  read  "The  1-mil 
thickness  is  muck  greater  than  a  skin  depth  at  S-baad, 
but  much  less  than  a  skin  depth  at  audio  frequencies." 
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POLARIZATION  SCANNER  PROGRESS  REPORT 
Bernard  J.  Lamberty 
1.  ABSTRACT. 


This  Is  a  report  of  progress  in  developing  a 
polarization  scanner  for  use  with  an  existing 
S-band  conical  scanning  antenna.  An  objec¬ 
tive  was  to  provide  as  simple  a  system  as 
possible,  both  in  terms  of  modification  to  an 
existing  position  tracking  system  and  in  terms 
of  operational  complexity.  A  block  diagram 
of  one  such  system,  using  a  ferrite  rotator,  is 
presented,  and  preliminary  experimental  re¬ 
sults  are  described.  Some  difficulties  were 
encountered,  chiefly  due  to  operation  at  S- 
band.  Use  of  a  ferrite  rotator  appears  to  be 
more  feasible  for  use  at  X-band. 

Another  system  involving  peak-holding  tech¬ 
niques  was  Investigated.  This  system  was 
used  successfully  to  track  a  moving  light  source. 

The  success  achieved  shows  that  the  peak-hold¬ 
ing  technique  could  be  used  for  polarization  scan¬ 
ning  of  microwave  signals. 

2^ _ INTRODUCTION. 

An  objective  of  the  work  reported  herein  was  to  develop  a  polarization 
scanner  for  use  with  an  existing  S-band.conlcal-Bcannlng^posltl(xi- 
tracklng  antenna  system.  Consequently,  an  attempt  was  made  to  devel- 
ape  as  simple  a  polarization  scanning  system  as  possible.  Involving  a 
minimum  of  modifications  to  existing  position-tracking  equipment.  In 
a  previous  report^  several  methods  ci  analysis  and  syndiesls  of  polar - 
Izatltm  ctf  electromagnetic  waves  were  sii^ested.  Amcxig  these  was  an 
analog  system,  using  three  receiver  channels,  and  a  system  using  a 
ferrite  polarlzatltm  rotator.  In  later  reports,  the  analog  method  was 
described  In  detalF  and  evaluated  experimentally.  ^ 

The  analog  method,  although  technically  satisfactory.  Is  considered  to 
be  too  complex  to  satisfy  the  objectives  of  slmpllcify  and  compatlUllty. 
Therefore,  an  Investlgatlcm  was  made  of  less  ccxnplex  systems.  This 
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_ Continued. 

report  Includes  a  description  of  progress  on  an  experimental  model 
using  a  ferrite  polarization  rotator.  An  additional  method  using  peak¬ 
holding  techniques.  Is  suggested.  As  in  the  analog  method,  these 
methods  are  only  concerned  with  determining  the  orientation  angle  of 
the  Incident  wave,  and  then  synthesizing  this  parameter  In  a  linearly 
polarl^  antenna  of  a  position -tracking  system.  Axial  ratio  and  sense 
of  rotation  are  not  determined.  A  disadvantage  of  the  methods  described 
herein,  that  was  not  encountered  in  the  analog  method,  is  the  require¬ 
ment  that  the  incident  wave  be  CW  or  have  a  high  pulse  repetition  fre¬ 
quency. 

The  following  section  presents  a  qualitative  descritpion  of  a  polarization 
scanning  system  using  a  ferrite  rotator.  In  subsequent  sections,  the 
scanning  system  is  analyzed  in  greater  detail,  and  its  incorporation  into 
a  specific  position -tracking  system  is  described.  Results  of  preliminary 
experimental  data  are  presented. 

The  peak -holding  method  and  results  of  some  early  experiments  are 
also  described. 

2.1 _ The  Polarization  Scanning  System  Using  a  Ferrite  Rotator. 

A  block  diagram  of  a  polarization  scanning  system,  using  a  ferrite 
polarization  rotator.  Is  shown  In  Figure  1.  A  conical  feed  horn 
and  a  circular  waveguide,  both  of  which  support  electronmagnetlc  waves 
of  any  polarization,  are  connected  to  a  ferrite  device  which  can  rotate 
the  polarization  ellipse  of  an  Incident  wave.  The  angle  of  rotation  Is  a 
function  of  the  magnetic  field  In  the  ferrite,  which  is  In  turn  related  to 
the  magnitude  of  a  magnetizing  current.  Broadband  designs  of  such  a 
device  have  been  reported  at  X-band.  ^  The  ferrite  polarization  rotator 
Is  terminated  In  rectai^ular  waveguide.  If  an  arbitrarily  polarized  wave 
Is  Incident  on  the  conical  horn,  and  the  magnetizing  current  Is  varied, 
the  orientation  angle  of  the  polarization  ellipse  Is  rotated  In  the  wave¬ 
guide.  When  the  orlentatltHi  angle  Is  normal  to  the  wide  dimension  of 
die  rectangular  waveguide,  maximum  signal  Is  present  at  the  output.  Ccxi- 
versely,  when  the  orlentatlcm  angle  Is  parallel  to  the  wide  dimension, 
minimum  signal  is  presoit  at  the  output.  The  magnitude  of  the  magnet¬ 
izing  current  producing  minimum  output  from  the  rectai^ular  waveguide 
Is  then  a  measure  of  the  polarization  orlentatlcm  angle  of  the  Incident 
wave. 

A  sweep  generator  provides  the  ferrite  with  a  sawtoodi  magnetizing 
current.  If  used  with  u  bruadbunU  ferrite  rotator,  the  sawtcmth  current 
wav^rm  produces  180-degree  ccmtlnuous  polar  Izatlcm  rotatlcm  at  all 
frequencies  in  tte  band  of  (^ration.  Polarlzatlcm  rotation  Is  linear  In 
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2. 1  Continued. 


time,  resulting  in  modulation  of  the  received  CW  in  the  rectangular 
waveguide.  The  resultant  waveform  resembles  a  carrier  which  is  am¬ 
plitude-modulated  by  a  rectified  cosine  signal.  The  modulation  is 
ICX)  per  cent  for  linearly -polarized  incoming  waves  and  zero  per  cent 
for  circularly -polarized  waves.  The  relative  time  position  of  the  mini¬ 
mum  value  of  the  modulated  wave  with  respect  to  the  flyback  of  the  saw¬ 
tooth  mi^netizing  current  waveform  is  a  measure  ci  tte  original  orien¬ 
tation  angle  of  the  inc<niiing  wave.  Phase  comparlsoi  is  made  at  the 
detector  output  where  the  waveform  is  half  of  the  modulation  envelope. 
These  waveforms  are  illustrated  in  Figure  2  for  a  linearly -polarized 
Incoming  signal.  The  polarization  orientation  angle  of  the  incoming 
wave  is  given  by: 


180  ^  =  180  af, 

the  polarization  orientation  angle. in 
degrees  (x  =  0  correspcmds  to  orlentatim 
parallel  to  the  broad  face  of  the  termlnatii^ 
rectangular  waveguide), 

the  time  from  flyback  to  minimum  detector 
output,  in  seconds, 

the  period  of  the  sawtooth,  in  seconds, 

the  frequency  ot  the  sawtooth  in  cps. 

This  method  is  aiq>licable  to  CW-type  signals  or  pulse-type  signals  hav¬ 
ing  a  high  PRR  If  pulse-type  signals  are  received,  the  frequency  of  ^ 
magnetizing  sawtooth  current  should  be  about  one -tenth  of  die  PRF  so 
that  several  pulse  bursts  may  be  compared  on  each  sweep.  If  signal 
PRF  is  low  compared  to  the  sawtooth  frequency,  signal  polarization  or 
magnitude  may  change  aj^eclably  between  pulses.  The  problem  of  slow 
sweep  rate  is  compound^  where  azimuth  and  frequency  scan  (8can-(Hi- 
scan)  is  necessary  in  additlcm  to  polarization  scan. 

Orlentaticxi  of  a  linearly-polarized  transmitting  or  tradcb^  antenna  can 
be  achieved  by  usii^  the  displacement  in  time  information  between  fly¬ 
back  of  the  magnetizing  current  and  the  minimum  signal  from  the  de¬ 
tector  output.  Rotation  of  polarization  ai  a  linearly-polarized  anmnna, 
in  the  polarlzaticm  synthesis  portion  of  the  system,  can  be  accomplislMsd 
either  by  mechanical  means  or  by  anotl^r  ferrlm  rotator. 


X  = 

where  X  = 

a  = 

t 

f 
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Figure  2 

Waveforms  for  Orientation  of  Angle  Analysis 
of  a  Linearly-polarised  Incident  Wave 
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2.1  Ccmttnued. 


Minimum  output  from  the  rectangular  wav^uide  is  used  as  a  reference 
since  its  posititm  is  easier  to  determine  than  that  of  maximum  output. 
For  a  small  input  signal  condition,  referencing  may  be  required  on  the 
maximum  outfit  since  the  minimum  may  be  obscured  by  noise. 

2.2 _ Polarization  Scanning  using  Peak-holding  Techniques. 

An  alternate  method  of  referencing  to  the  maximum  output  value,  usii^ 
peak-holding  techniques,  is  also  teing  investigated.  The  peak-holding 
method  adjusts  the  polarization  of  the  receiving  antenna  so  that  the  re¬ 
ceived  signal  is  continuously  maximized.  The  controlling  adjustment 
can  be  ei^er  electromechanical  or  purely  electrical*  as  in  the  ferrite 
rotator  method. 

An  experimental  model  using  the  peak-holding  technique  was  ccmstruc- 
ted  for  auttxnatlc  tracking  of  a  light  source  by  a  photo-sensitive  cell 
mounted  on  a  single-axis  antenna  control  system.  The  basic  principles 
of  this  system  are  applicable  to  a  polarization  control  system  at  lower 
frequencies.  Preliminary  experiments  were  successful. 

3.  DESCRIPTION  OF  THE  FERRITE-ROTATOR  POLARI- 

- ZATTON  SCAT^INO  SVS'I'L'M. - 


The  ferrite -rotator  polar izaticm  scanning  system  is  intended  to  scan 
polarization  of  an  incictent  S-band  wave,  while  a  conical-scanning  an¬ 
tenna  is  tracking  the  position  at  its  source.  The  polarization  scanning 
technique,  described  herein,  requires  that  the  rotating  beam  resulting 
from  ccxiical  scan  be  adjustable  to  any  fixed  linear  polarization.  Such 
an  adjustable  polarization  has  been  described  by  Epis*  in  a  report  on  a 
novel  design  of  a  ccxiical -scanning  position  tracker.  The  design  des¬ 
cribed  by  Epis  enables  the  position -tracking  antenna  to  track  a  source 
whose  emitted  signals  have  an  arbitrary  polarization.  The  ferrite 
rotator,  to  be  described,  extends  the  position  tracking  ciq>ability  to 
polarization  tracking.  In  the  experimental  work,  the  conical-scan  sysr 
tern  designed  by  Epis  was  used  for  convenience. 

Figure  3  shows  a  syston  using  a  ferrite  rotator  with  a  conical-scan, 
posititm-tracking  antenna.  N(xe  diat  the  ccmical  horn  fe^ls  an  offset 
parabolic  r^lectcnr  so  aperture  blocking  is  minimized.  The  hmm.  ^ich 
rotates  at  1800  rpm  (30  cps),i8  ccxmected  to  a  circular-waveguide  rotating 
joint.  The  ferrite  polarization  rotator  and  circuitry  is  atta^ed  to  ttm 
output  of  the  rotati^  joint,  and  the  ferrite  magnetizing  sawtocMh  current 
waveform  is  varied  at  a  rate  several  times  greater  than  30  cps.  Thus. 
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ANTENNA 

Figure  3 

A  Ferrite  Polarisation  Scanning  Modification  to  a 
C<mical-scan  Position -tracking  Antenna  --  Block  Diagram 
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3; _ Continued. 

if  the  petition  scanner  Is  tracking  a  steady  signal,  the  Input  to  the  fer¬ 
rite  polarization  rotator  Is  a  fixed  polarlzatloi  signal,  amplitude mo(ki- 
lamd  at  the  position-scanning  rate  of  30  cps.  The  amplitude  and  phase 
of  the  30-cps  mocKilatlon  provide  position  Information  about  the  stginl. 
The  task  of  the  polarization  analysis  circuitry  Is  to  extract  orientation 
angle  Information  from  this  signal  without  destroying  the  position  In- 
fomutlon.  Ttiis  Is  accomplished  by  means  of  high  and  low-pass  fil^s 
after  signal  amplification.  The  output  of  the  high-pass  filter  contains 
Incident-wave  orientation  angle  Information  which  may  be  used  to  con¬ 
trol  the  polarization  of  another  (1.  e. ,  transmitting)  antenna.  The  out¬ 
put  of  the  low -pass  filter  ccxitalns  posltlcxi  information  from  the  conical 
scanner  which  Is  used  to  control  the  tracking -antenna  pedestal  poslticm. 

3. 1 _ Technical  Aiyroach  and  Experimental  Program. 

Since  the  modulation  frequency  of  the  position  tracker  Is  30  cps,  selec- 
tlcm  of  the  polarization -rotator  sweep  frequency  must  be  chosen  for 
least  Interference  with  the  poslticm  tracking.  Epls  has  shown  that  the 
signal  from  a  prq[)erly -designed  conical  scanner  ccmtalns  very  little 
energy  above  the  third  harmonic  of  the  scanning  frequency”.  This  dic¬ 
tates  a  polarization -scanning  frequency  above  100  cps  tKhich  Is  not  an 
Integral  multiple  of  the  position-scanning  frequency.  Choice  of 
scanning  frequency  Is  also  dictated  by  other  considerations  which 
will  be  discussed  later  In  this  section. 

The  ferrite  rotator  Itself  Is  based  on  the  design  of  a  phase  shifter  re¬ 
ported  In  Reference  4.  The  rotator  is  a  quadruple-ridged  circular 
waveguide  shown  In  Figure  4.  A  ferrite  Investigated  for  the  S-band 
aiqpllcatlcm  was  the  Motorola  M-052  whose  characteristics  are  sum¬ 
marized  In  Table  1. 

It  Is  difficult  to  apply  an  audio  frequency  magnetic  field  on  die  ferrite 
Inside  the  waveguide.  A  ccxivenient  method  of  applying  the  magnetic 
field  Is  by  means  of  a  coll  wound  around  the  outside  of  the  wav^^lde, 
since  Its  presence  will  na  perturb  the  propagation  of  die  electromag¬ 
netic  wave  wldiln  the  waveguide.  However,  If  the  current  In  such  a 
coll  Is  varied  at  a  rapid  rate,  100  cps  or  more  to  {nroduce  polariza- 
tltm  scanning,  die  ferrite  rotator  becomes  a  transformer,  with  die 
magnetizing  current  coil  acting  as  the  primary  winding  ai^  die  wave¬ 
guide  as  a  shenrted  secondary  winding.  UnacceptaUy  large  circulating 
currents  would  result  when  an  attempt  Is  made  to  aj^ly  an  apprecial^ 
mi^;netlc  field  (xi  the  ferrite.  Consequently,  It  was  decided  to  a)astriK:t 
the  circular  wav^uide  portion  of  the  ridged-waveguide  section  out  of 
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Figure  4 

Design  Details  of  a  Quadruple -ridged 
Ferrite  Polarisation  Rotator 
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TABLE  1 

SUMMARY  OF  APPROXIMATE  PROPERTIES 
OF  THE  MOTOROLA  M-052  FERRITE 


Ferrimagnetic  resonance  line 
width  at  9300  Me 

AH 

210  oersteds 

Effective  g>factor  at  9300  Me 

Seff 

2.27 

Saturatl(Mi  magnetization  at 
s  2500  oersteds  (20?  C) 

4irMg 

3150  gauss 

Relative  dielectric  constant  at  20  Me 

‘r 

12 

Dielectric  power  factor  at  20  Me 

tan  6 

0.002 

Curie  Temperature 

Te 

590*  C 

"‘W 
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3.1 _ Continued. 

Plexiglas,  to  Insert  metal  ridges,  and  to  plate  the  Inslcte  of  the  section 
with  about  1-mll  (0.001  Inch)  of  copper.  The  1-mll  thickness  Is  much 
less  than  a  skin  (tepth  at  S-l^nd.  but  much  greater  than  a  skin  depth  at 
audio  frequencies.  Thus*  the  waveguide  propagates  electrtnnagnetlc 
waves  at  S-band.  but  Is  transparent  to  the  audio  frequency  megnetlzlng 
current.  <l-mll  of  cqpper  Is  equal  to  the  skin  depdi  at  about  100*000 
cps.  Figure  5  Is  a  photograph  of  the  Plexiglas  section  before  and 
after  plating. 

The  characteristics  of  plated  Plexiglas  waveguide  were  evaluated  In 
an  experimental  program.  Short  circular -waveguide  sections  were 
constructed  of  Plexiglas.  One  was  plated  with  1-mll  cc^iper  and  another 
with  a  thin  layer  of  silver  Impregnated  epoxy.  Insertltxi  loss  was 
measured,  and  the  results  of  these  measurements  are  shown  In  Figure 
6.  Figure  6  shows  that  an  average  Insertion  loss  of  about  0. 1  db  was 
measured  over  most  of  the  frequency  band  for  the  cqn)er -plated  Plexi¬ 
glas. 

Next,  both  an  unplated  Plexiglas  circular -waveguide  section  and  a 
nexlglas  section  plated  wldi  1-mll  copper  were  wound  wldi  several 
hundred  turns  of  Insulated  wire  to  simulate  the  magnetlzli^  current 
coll  on  the  full-size  ferrite  rotator.  Magnitude  of  biput  lnq>edance  was 
measured  on  the  colls  of  both  waveguide  sectlcms  over  the  audio  fre¬ 
quency  range,  and  was  found  to  be  nearly  Identical  In  both  cases  (Figure 
7).  A  secoxlary  coll  was  then  wound  around  a  smaller  j^enolic  tube. 

Ihls  coil  sampled  the  magnetic  field  inroduced  by  a  current  In  die  pri¬ 
mary  colls  along  the  axis  of  die  waveguides  of  both  the  {dated  and  un¬ 
plated  waveguide  sections  (Figures  8(a)  and  8(b)).  The  magnetic  field 
was  sampled  at  several  audio  frequencies  to  determine  vdiether  die 
plated  waveguide  caused  af^reclably  more  shielding  of  die  field  than  the 
unplated  waveguide.  Results  of  die  test  are  given  In  Figure  9.  Figure  9 
shows  die  ratio  of  {irlmary  to  secondary  voltage*  as  a  Action  of  axial 
posltlcxiof  the  secondary  coll  at  several  frequencies  from  30  to  5000  cfis. 
This  figure  shows  that  the  shielding  effects  of  the  1-mll  cc^iper  {dating  are 
negligible  iq>  to  5000  c{)s*  as  {nredlcted  from  theory.  In  fact*  (Mfnr- 
ences  noted  between  die  plated  and  uiqilated  sections  In  Figure  7  and  9* 
may  be  attributed  to  differences  In  die  two  primary  colls  d^mselves. 

Many  difficulties  were  encountered  In  plating  die  Ptoclgles  clrculsr- 
ridg^  waveguide.  A  satisfactory  conqponm  has  becm  fabricated,  and 
will  be  evaluated  In  the  near  future.  In  the  Interim*  an  all-metal, 
quadrupally-rldged  waveguide  was  constructed  and  tMted  with  static 
currents  applied  to  the  magnetizing  colls.  Hie  purpose  of  dw  twtM 
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Before  Plating  61021402  (b)  After  Plating  61092811 

Figure  5 

Photographs  of  Plexiglas  Waveguide  Sections 
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FREQUENCY  —  Me 
Figure  6 

Insertion  Loss  of  Plated  (0.  001  inch)  Copper  and 
Silvered  (paint)  Rexolite  Circular  Waveguide  Section 


Figure  8(b) 

Photograph  of  Coil  Assembly  - 
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LEGEND 


PRIMARY  (SOLENOID):  3"  IJX^G"  LONG,  100  TURNS/lNCH 
SECONDARY  (COIL)  :  2.5”  liL,  0.75”  LONG,  100  TURNS/ INCH 


CU(I-MIL)  PLATED  WAVEGUIDE  SECTION 
UNPLATED  WAVEGUIDE  SECTION 
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SECONDARY  COIL  POSITION  ••  INCHES 


Figurs  9 

Voltag*  Ratio  of  Primary  (Solanoid)  to  Soccmdary 
(Coil)  aa  a  Fuactioa  of  Axial  Positiafi  oi  Coil  Aaaambly 
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3. 1 _ Continued. 

was  to  determine  the  phase  shift  as  a  function  of  magnetizing  current 
over  the  intended  frequency  range  of  operation.  Unfortunately,  die 
ferrite  selected  (M-052),  produced  an  extremely  h^h  zero-field  inser¬ 
tion  loss  (about  %  db  for  12  inches  of  ferrite  rod).  An  aj^lied  field  of 
about  75  oersteds  reduced  this  loss  by  (xily  3  db. 

Existence  of  the  high  zero-field  loss  Is  disconcerting.  Similar  saqimrl- 
ments  at  this  laboratory  and  elsewhere^  have  indicated  that  such  a 
loss  is  not  usually  encountered.  Aldiough  the  other  referenced  experi¬ 
ments  were  performed  at  X-band,  it  seems  reasonable  to  expect  ^t 
ferrite  material  should  be  available  which  would  provide  satl^ctory 
(^ration  at  S-band.  Consequently,  use  of  other  ferrites  for  this  ap- 
plicatioi  is  under  investigaticm.  l^evious  experiments  have  also  stown 
that  tolerances  in  ferrite  devices  are  extremely  critical.  Tolerance 
in  ferrite  devices  is  also  being  investigated. 

4.  SUGGESTIONS  FOR  FURTHER  WORK. 


Use  of  ferrites  other  than  the  M-052  will  be  investigated  for  the  polari¬ 
zation  rotator  aiq[)lication.  Particular  attention  will  be  given  to  diose 
havii^  low  zero -field  loss. 

In  this  experimental  work,  the  solenoid  used  to  apply  die  magnetic  field 
to  die  ferrite  had  a  large  air  gap.  Ccmaequently,  use  of  a  shwter  coll 
with  a  higher  number  of  turns  should  be  Investigated  to  determine  If 
the  higher  resultant  magnetic  field  intensity,  and  a  smaller  piece  of 
ferrite,  will  be  more  successful  in  reducing  zero-field  loss,  and  still 
provide  sufficient  rotation  to  waves  passing  through  the  polarization 
rotator. 

Effects  of  ferrite  tolerance  on  (^ration  will  also  be  investigated.  Tol¬ 
erance  has  been  found  to  be  an  Important  factor  In  other  ferrite  applica¬ 
tions. 

Once  a  satisfactory  ferrlte-solenold  combination  is  developed,  frequency 
dependence  must  te  evaluated.  Following  this,  die  necessary  ac  waveforms 
to  produce  a  linear  180-d^ree  polarization  rocatlmi  must  be  determlmid. 
and  evaluated. 

Development  d  the  peak-luildlng  technique  will  ctmtlnue. 

4. 1  Dltf Icultles  Anticipated  In  Future  Work. 

Two  main  difficulties  are  antlcqiated;  both  are  associated  wldi  the  Inten¬ 
ded  appllcatlcm  (rf  die  system  In  S-band.  These  difficulties  are: 
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4. 1 _ Continued. 

(a)  Characteristics  of  ferrites  are  not  the  same 
at  this  frequency  as  they  are  at  higher  fre¬ 
quencies.  Insertion  losses  are  usually  hlgl^r 
and  polarization  rotation  with  magnetic  field 
is  usually  smaller  at  S-band  than  at  X-band. 

(b)  The  solenoid  required  to  impcMie  a  m^etic 
field  on  the  ferrite  has  a  large  air  ffip.  This 
is  the  consequence  of  the  large  diameter  of 
S-band  waveguides.  Ccnisequently,  it  is  dif¬ 
ficult  to  apply  a  magnetic  field  sufficiently 
large  to  cause  an  adequate  polarization  rotation. 

In  spite  of  these  difficulties,  the  ferrite  rotator  method  for  p(riarlzatl<» 
•cannli^  has  the  great  advantage  of  being  simple  in  design  and  (^ration, 
and  should  be  brought  to  a  successful  completion. 

5.  SUMMARY  AND  CONCLUSIONS. 


The  foregoing  has  been  a  progress  report  on  a  ferrite  polarizatitm 
scanner  to  be  used  with  an  S-band  position  tracker.  Experimental 
investigations  have  reached  a  stage  where  a  further  investigation  of 
available  ferrites  is  required. 

The  proposed  method  to  achieve  polarization  scanning  aiq)ear8  theoreti¬ 
cally  feasible.  However,  certain  difficulties  have  precluded  an  evaliM- 
tioi  at  this  time.  These  difficulties  seem  directly  related  to  the  attempt 
to  build  the  system  at  S-band.  The  described  system  could  be  construc¬ 
ted  with  relatively  little  difficulty  at  higher  frequencies,  for  example,  at 
X-band.  but  considerably  more  work  is  required  before  satisfactory 
operation  at  S-band  is  achieved. 

This  report  has  been  concerned  with  two  methods  of  polar Izatioi  scanning, 
namely  the  ferrite  rotator  and  the  peak-holding  metlKxl.  Other  mediods 
could  also  be  used;  in  particular,  die  analog  method.  A  dlsadvanttge  of 
die  analog  method,  however,  is  its  requirement  of  three  nearly -idmtlcal 
receiver  channels  for  effective  c^raticm.  The  analog  system  has  been 
evaluated  elsewhere.  ^  In  ccxitrast.  die  systems  described  herein  are 
simple,  both  in  terms  of  operation  and  in  terms  of  required  modifica¬ 
tions  to  the  system  for  i^ich  they  are  intended. 
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